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In Embryonic Methylation, Father Knows Best PAGE 773 and PAGE 759 To understand how methylation is regulated during early embryogenesis in vertebrates and how it contributes to the generation of a totipotent zygotic genome, Jiang et al. and Potok et al. determine the genomic methylation patterns of gametes and early embryos in zebrafish. Surprisingly, they find that the sperm DNA methylation pattern is maintained until the midblastula transition, when zygotic genes are activated (ZGA). The maternal genome, by contrast, undergoes considerable DNA methylation changes via simultaneous demethylation and de novo methylation so that it conforms to the paternal pattern by ZGA. Thus, in zebrafish, parental genomes become equivalent and totipotent by reprogramming the maternal methylome to match the paternal pattern.
A Hormone for b Cell Regeneration PAGE 747 Diabetics have defects in the insulin-producing b cells of the pancreas. Previous work had hinted at the presence of a signal emanating from liver and fat that was able to control b cell replication and mass. Yi et al. identify a novel hormone in mice and humans, betatrophin, as this long-sought signal. They find that betatrophin expression induces a specific and robust increase in b cell replication and improves overall metabolic control in mice. Betatrophin administration or mimetics therefore may provide a promising therapeutic avenue for the replenishment of b cells.
T Cells: Naive but Not Unbiased
PAGE 785
The population of naive CD4+ T cell clones with antigen receptors (TCR) specific for microbial peptides produces a consistent ratio of macrophage or B cell helper cells during infection. Tubo et al. show that single naive T cells from that population generate distinct ratios of macrophage and B cell helpers based in part on the strength of signals through their unique TCRs. Thus, consistent effector cell subset generation results from averaging the diverse TCR-driven behaviors of individual clones.
Gut Turns In while Microbes Party On PAGE 812
Gut microbes promote the homeostasis of intestinal epithelial cells by signaling through cellular pattern recognition receptors (PRRs). Mukherji et al. find that intestinal PRRs are under circadian control, resulting in circadian expression of genes regulated by the microbiota-PRR axis even while the bacterial signals themselves are arrhythmic (noncircadian). Microbiota depletion in mice alters the expression of circadian genes and disrupts the circadian rhythm of targets, revealing a complex interplay between microbiota and clock components that is essential for intestinal homeostasis.
Secret to Staying Young at Heart PAGE 828
Cardiac hypertrophy is a prominent pathological feature of age-related diastolic heart failure. Using parabiosis, Lofredo et al.
show that exposure to a young circulation reverses age-related cardiac hypertrophy, independently of hemodynamic or behavioral changes. They identify the TGFb family member GDF11 as a circulating factor that declines with age; restoring GDF11 to youthful levels reverses age-related cardiac hypertrophy. These findings suggest that at least one component of age-related diastolic dysfunction is reversible, revealing a new therapeutic opportunity for cardiac aging.
Cause of Gut Inflammation? It's Got to Be U PAGE 797
How immune tolerance of commensal bacteria and antagonism toward pathogens are managed simultaneously by gut mucosal tissue has been an intriguing puzzle. In this study using Drosophila as a model, Lee et al. show that bacterial-derived uracil induces intestinal inflammation via DUOX-dependent ROS generation. Different gut bacteria have distinct abilities to activate uracil-induced gut inflammation in terms of intensity and duration, determining homeostasis or pathogenesis in gut-microbe interactions.
Sex and the Circuitry PAGE 896
Many shared neuronal populations exhibit sexually dimorphic features, but whether these populations function in one or both sexes is less clear. Yang et al. genetically ablate a progesterone receptor-expressing, sexually dimorphic pool of 2,000 neurons in the ventrolateral part of the ventromedial hypothalamus. This ablation reduces sexual behavior in both sexes but fighting only in males. These findings assign function to a discrete sexually dimorphic neuronal population and show that such neurons can function in both sexes.
TOR Tunes Glutamine PAGE 840
Tumor cells reprogram a variety of metabolic pathways, including amino acid catabolism, to maintain growth and proliferation. Csibi et al. now describe a surprising role for the mTORC1 pathway in regulating glutamine breakdown. By repressing SIRT4, an inhibitor of glutamate dehydrogenase, the mTORC1 pathway promotes glutamine catabolism. Furthermore, SIRT4 levels are reduced in a variety of cancers, and its expression delays tumor development, establishing a link between mTORC1, SIRT4, and cancer cell metabolism.
Splicing Factor Undoes Pausing PAGE 855
The 7SK ribonucleoprotein complex includes the heterodimer of cyclin T and CDK9 that forms the polymerase release factor PTEF-b. Ji et al. now show that SR proteins, like SRSF2, associate with 7SK at promoters and can release PTEF-b from the complex. SRSF2 also binds to nascent promoter-associated transcripts and collaborates with PTEF-b to activate transcription from paused polymerases. These results suggest that nascent transcripts may serve as a signal, recruiting the necessary factors to kick-start elongation.
RNA Elementary, My Dear Roquin PAGE 869
Leppek et al. characterize an RNA-protein interaction that is important for posttranscriptional control of TNF-a and other inflammatory regulators in macrophages. They find that Roquin proteins associate with a class of RNA stem-loop motifs termed constitutive decay elements (CDEs) and initiate mRNA degradation by recruiting the Ccr4-Caf1-Not deadenylase complex. As CDEs are widespread and conserved, this pathway is likely to contribute broadly to modulation of gene expression.
Rattle and Shake to Segregate PAGE 882
Fisher et al. visualize E. coli nucleoids in living cells in four dimensions. Several unexpected dynamic properties of the chromosomes, such as longitudinal density waves propagating back and forth along the length of the cell, appear to-along with radial confinement of the chromosome by the cell wall-facilitate sequential steps of sister chromosome segregation. The results suggest how bacteria achieve chromosome segregation without a spindle apparatus.
A CRISPR Way to Generate Multiple Mutations PAGE 910
Mice carrying mutations in multiple genes are traditionally generated by sequential recombination in embryonic stem cells and/or by time-consuming intercrossing of mice with single mutants. Wang et al. use CRISPR/Cas-mediated gene editing to simultaneously mutate five genes in ESCs. Furthermore, mice carrying biallelic disruptions as well as precise point mutations in multiple genes are directly produced in one step in zygotes. Thus, the CRISPR/Cas approach greatly accelerates the in vivo study of functionally redundant genes and epistatic gene interactions.
The Long and Short of Cancer-Associated Structural Variants PAGE 919
Structural variation (SV) is an important class of genomic aberration. Yang et al. devise an algorithm to identify SVs from short-read sequencing and report a comprehensive catalog of structural variations in human cancer genomes and the diverse mutational mechanisms that generate them. A detailed analysis of the alterations responsible for the loss of CDKN2A/B and amplification of EGFR in glioblastoma suggests that these events can be driven by distinct mechanisms in concert and in the same patient to promote tumor progression.
